The Resilience Alliance (2002) points to Folke et al. (2002) and four critical factors associated with adaptive capacity. These factors interact across temporal and spatial scales and are important for dealing with natural resource dynamics during periods of release and reorganization-learning to live with change and uncertainty; nurturing diversity for resilience; combining different types of knowledge for learning; and creating opportunity for self-organization towards socialecological sustainability.
Recent issues of Ecology and Society include numerous references to adaptive capacity. For example, Cabell and Oelofse (2012) link adaptive capacity with social and cultural capital in an effort to find "behaviors that, when present, imply that the system is more capable of persisting." Education and social learning are keys to adaptive capacity in Wamsler et al. (2012) and McCarthy et al. (2011) . Developing adaptive capacity in situations of climate change, van de Sand (2012) explains how in the context of vulnerability, payments for ecosystem services (PES) can be pro-poor and pro-adaptation by improving health and well-being outcomes.
Adaptive capacity is discussed in other areas. USAID (2009: xv) emphasizes cultural dimensions in its definition, "Adaptive capacity depends on economic well-being, ecological well-being, the extent of dependency on natural resources, infrastructure (human-built or natural), effectiveness of institutions and governance systems, insurance, secure land tenure and mediation measures, and information and communication systems. A community with the capacity to adapt is likely to be more resistant to impacts or able to recover from stressful events and conditions." Adger et al. (2007: 727) , focusing on climate change, also point to the importance of cultural dimensions in adaptive capacity. They note there are " many examples where social capital, social networks, values, perceptions, customs, traditions and levels of cognition affect the capability of communities to adapt to risks related to climate change." Adaptive capacity is also part of the Intergovernmental Panel on Climate Change (Brooks et al. 2005 , Parry et al. 2007 , UN Food and Agricultural Organization (FAO 2006) , The World Bank (2010) , The World Resources Institute (2009), United Nations Development Programme (UNDP 2005) , and other organization's dealing with social-ecological system dynamics. Maru et al. (2012) discuss various forms of capital for escaping the poverty trap-human, financial, physical, and natural. Capital is discussed in association with the potential axis of http://www.ecologyandsociety.org/vol17/iss4/art13/ Adaptations and maladaptations occur in human history. Indigenous cultures provide examples of success in using their adaptive capacity for both resilience and failure to reorganize in the back loop of the adaptive cycle. In Table 1 , adaptive capacity is framed as a cultural construct. The dimensions of culture are commonly characterized by economy and ecology, society and polity, and ideology and knowledge. An easy to remember cultural framing is to make, do, and think (Colombi 2012a) . In Table 1 , the top three rows give social science dimensions of culture from Colombi (2012a ), Bodley (2005 , and Harris (1979) . Mapped onto the three cultural dimensions are the Resilience Alliance, USAID, climate change, and capital elements from the adaptive capacity discussion highlighted above.
An indigenous narrative
An example of adaptive capacity to escape the poverty trap using these cultural dimensions is the Grand Ronde tribe of Oregon (Table 2) . Given space limitations, the adaptive and transformative elements of Grand Ronde adaptive capacity can only be sketched in general terms. The Grand Ronde tell their own story (CTGR 2011), which we paraphrase as a narrative on adaptive capacity in the face of tremendous internal and external change. Before treaties with the United States in the 1850s, the 26 tribes and bands that became The Confederated Tribes of Grand Ronde lived in the area west of the Cascade Mountains from northern California to the Columbia River in the northwest US. This is an area of 65,000 km². These tribes had an aquatic and terrestrial portfolio of salmon, skakwal (eels), mammals, camas, wapato, hazelnuts, acorns, and huckleberries.
Many external factors led to impoverishment of the Grand Ronde. Explorers brought diseases after 1770 that led to 90% population declines by the mid-19 th century (Boyd 1999). The US made treaties with Pacific Northwest tribes promised food, clothing, household supplies, schools, agricultural implements and training, and other items to enable survival in exchange for tribal lands that were given to nontribal settlers. Most US government promises were not kept. Between 1853-1855, Willamette Valley tribes, and those south to Shasta, signed treaties, and in 1856, 2000 survivors moved to the Grand Ronde reservation-an area to of just over 280 km². The treaties also reserved certain rights. One commonly included was, "The right of taking fish at all usual and accustomed grounds and stations is further secured to said Indians in common with all citizens of the United States (Cohen 1986: 38) . This promise has become a central theme in the exercise of Pacific Northwest tribal sovereignty.
During the late 19 th century, Congress reduced the size of reservations arguing that due to population declines the original size was no longer needed. The Dawes Act (1887) allotted tribal lands with the objective of making American Indians farmers. The effects of the Dawes Act were reversed by the Tribal Reorganization Act (1934) . Termination became federal policy from the mid-1940s to the mid-1960s.
About 1970, the Grand Ronde faced their greatest poverty and depended on small farms and low-wage logging, farm labor, In their first precontact state of existence, the Grand Ronde were gathers, fishers, and hunters. Next, the coming of outsiders convert them to the reservation state, where they participated in a wage economy as farmers, farm workers, and loggers. During this second state they plunged deepest into the poverty trap. The third, restoration state, is anchored in transforming their legal status, adapting their sovereignty, getting returned land, and transforming to a new and more tribally controlled economic portfolio.
Adaptive and transformative processes
The Grand Ronde narrative history supports the endurance of the poverty trap that Maru et al. (2012) note is common to many indigenous cultures. The Grand Ronde, however, pursued a process for escaping the poverty trap. Transformations in US public policy, along with the Grand Ronde culture's adaptive and transformative capacity came together. Granting American Indian cultures the option of using casino revenues to diversify their economic portfolio was a key part of the process. The Grand Ronde adapted their sovereignty preserved in treaties and transformed their economic portfolio to develop new opportunities (Table 2) .
Sovereignty typically means having a property right to a resource. Most often, this is a land base, but it could also be a fishing or hunting quota, mineral or water rights, access to economic activities open to tribal groups, or ownership of intellectual property. The Economics Resource Group, Inc.
(1998) commented on the importance of sovereignty, "Tribes that establish their own decision-making power over resources and take control of their economic destinies are better off than tribes that accede to outsiders' decisions, goals, plans, or programs." A portfolio consists to multiple economic activities and sovereignty enables a group to transform its economy.
The primary society and polity tools for Grand Ronde are leadership, vision, and partnerships (Table 2) . Leadership comes from tribal leaders with a vision about the tribe's future in the new context of casino gambling. The Grand Ronde used their sovereignty to transform their economy and adapting it to available opportunities where they could exercise a competitive advantage. Revenues from their casino facilitate partnerships and public awareness of tribal values and culture.
Most interesting about the tribe is how members adapted their ideology and identity out of many different linguistic and cultural heritages to become the Grand Ronde, whose language is Chinuk Wana (CTGR 2011). They built on their values and knowledge about their relations with nature to protect and use natural resources. The Grand Ronde are partners with many nontribal organizations in salmon and natural resource restoration.
The Grand Ronde example suggests adaptability (influencing system resilience) and transformability (creating new systems) are key concepts related to resilience thinking as suggested by Folke et al. (2010) . Three factors for achieving resilience seem important. First, resilience thinking needs to continue the path started by Holling (1973) and recognize the dynamics of social-ecological systems beyond the ball and basin analogy. Hurricane Katrina, the Fukushima Daiichi http://www.ecologyandsociety.org/vol17/iss4/art13/ nuclear disaster, patterns of climate change, and the Grand Ronde are examples of natural and social disturbance combining to exacerbate the effects of either one. The idea of stability zones is increasingly less the norm for socialecological systems where natural and social disturbances combine to make these systems dynamic and their futures hard to predict. The Grand Ronde are one culture in a complex system of cultures that operate in continual natural and social disturbance. Developing cultural strategies to live in dynamic and continually changing systems may be more a concern for resilience than finding and returning to stability domains.
Second, because of the continuing dynamic change in socialecological systems, the Grand Ronde illustrate how both adaptability and transformability are part of adaptive capacity. The Grand Ronde exhibit both adaptive capacity in their adaptability to persist as a culture and in their transformability to adopt new trajectories and cross thresholds. They adapted their values and language while also transforming their economy and institutions to persist in each of the three states they have experienced, finally getting an increase in selfcontrol during the third state. The Grand Ronde's ability to adapt and transform to external forces enabled their persistence as a culture. Many cultures have died out due to continuing internal and external disturbance. The Grand Ronde survived by turning dynamic change into tribal opportunity.
Third the Grand Ronde can be seen as an example of what Folke et al. (2010) call "specific resilience." The Grand Ronde are one culture in a very complex system of interacting cultures. In the third state, the restoration and recognition of Grand Ronde sovereignty gave them a voice in regional restoration planning and action. In this sense, they contribute to a broader, more general regional resilience, which has a complex set of regional actors. For example, the tribes suggest that supplementation facilities work better than hatcheries to increase abundance and re-establish fish runs (Galbreath 2011) . The tribes, then, used their cultural knowledge to design facilities and programs that restore salmon and steelhead runs in an effort to reverse long-term decline. Similar use of tribal knowledge has been shown to offer insights to nontribal science and policy elsewhere in the Pacific Northwest (Langdon 2006 , 2007 , Menzies 2010 , Colombi 2012b , Diver 2012 . As tribal ideas about ecological values, restoration practices, and environmental protection prove valuable, the Grand Ronde along with other tribes contribute to general resilience in the region.
Progress on understanding the elements of adaptive capacity requires more study, discussion, and synthesis of cultural concepts and processes. Historical narratives can offer insights into the important variables, relations, and processes to use in discussing adaptive capacity. Historical examples can provide insights of how cultures get caught in and escape from the poverty and rigidity traps, how adaptability and transformability interact, and how experiences transcend scales. Narratives will not provide the empirical approaches in figures 3 and 4 in Maru et al. (2012) , but they can identify variables to include and hypotheses to test. Taking a cultural perspective to adaptive capacity, let hypotheses encompass the economic and ecological, social and political, and ideology and knowledge that cultures develop to be flexible, adaptive, continually learning, and transforming when facing changing and unknown futures. Ecology and economy encompasses portfolios that allow substitution and shifting between activities to deal with variability (Chapin et al. 2009 , Cinner et al. 2009 ). Sovereignty is critical to control of resources and establish rights to engage in an activity limited to sovereigns (Hill et al. 2012) . The society and polity dimension has leadership that increases vision and trust to complement partnerships that achieve adaptive capacity (Folke et al. 2005, Smith and Stirling 2010) . Ideology and knowledge provided the basis for action. Adaptive capacity comes from ideology, knowledge, learning, recognizing, and engaging in new activities (Olsson et al. 2004 , Diver 2012 . These cultural dimensions of adaptive capacity build potential, connectedness, and resilience using the processes of adaptability and transformability.
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